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(57)Abstract: 

PURPOSE: To reduce the thickness of the insulating film of a 
holding capacitance and to lower parasitic resistance so as to 
reduce the area of the holding capacitance and to improve 
frequency characteristics by constituting a MIM capacitance 
specified in a lower electrode, insulating film and upper electrode 
as the holding capacitance of a signal line driving circuit. 
CONSTITUTION: The MIM type holding capacitance in a part 
where a thin-film transistoKTFT) 3 for video signal writing and the 
holding capacitance 4 is integrally formed is composed of the lower 
electrode 41 metallized by doping with the same impurity as the 
impurity of the semiconductor active layer 31 of the TFT 3, the 
same insulating film 43 as the gate insulating film 34 of the TFT 3 
and the upper electrode 42 of the same layer as the layer of the 
gate 35 of the TFT 3. Namely, the lower electrode 41 is formed to 
have an area larger than the area of the upper electrode 42. The 
source 33 and drain 32 of the TFT are simultaneously doped to 
make the part 41 a of the lower electrode 41 lower in resistance 
than the central part. Therefore, the parasitic resistance of the 
lower electrode 41 is lowered and the frequency characteristics 
are improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor for switching prepared on the substrate at the intersection of the gate 
line of a large number arranged regularly, a source line, and said gate line and source line, In the liquid 
crystal display equipped with the signal-line scan drive circuit for carrying out the sequential drive of 
said thin film transistor, and the gate linear-scanning drive circuit at least The thin film transistor for 
video-signal writing which the above-mentioned signal-line drive circuit equipped with a source 
electrode, the drain electrode, the semi-conductor barrier layer, the gate insulating layer, and the gate 
electrode at least, It has at least the sample hold circuit which consists of the MIM mold capacity which 
consists of a bottom electrode-insulator layer - top electrode. The bottom electrode of said MIM mold 
capacity becomes the semi-conductor barrier layer material of said thin film transistor from the 
metalization layer which doped the impurity. It is the liquid crystal display characterized by for the 
insulator layer of said MIM mold capacity consisting of gate insulating-layer material of said thin film 
transistor, and the upper electrode of said MIM mold capacity consisting of gate electrode material of 
said thin film transistor. 

[Claim 2] The thin film transistor for switching prepared on the substrate at the intersection of the gate 
line of a large number arranged regularly, a source line, and said gate line and source line, In the 
manufacture approach of the liquid crystal display equipped with the signal-line scan drive circuit for 
carrying out the sequential drive of said thin film transistor, and the gate linear-scanning drive circuit at 
least 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the signal-line drive circuit of drive circuit 
one apparatus with respect to an active matrix liquid crystal display and its manufacture approach. 
[0002] 

[Description of the Prior Art] Many the address wiring electrodes and data wiring electrodes which were 
arranged regularly are made to cross as a liquid crystal display for a character display of an alphabetic 
character or a graphic form, and the matrix mold liquid crystal display which makes each of this 
crossing partition a pixel is used abundantly. And when it points to a high definition display further with 
large capacity, the active matrix liquid crystal display which equipped the intersection of the gate line 
corresponding to an address wiring electrode and a data wiring electrode and a source line with the 
switching element for a drive is used. The thin film transistor is used as what is excellent in a high-speed 
response and is suitable for a full color display as such a switching element. 
[0003] Furthermore, the signal-line scan drive circuit for carrying out the sequential drive of the 
conventional thin film transistor forms on a substrate the sample hold circuit of the video signal with 
which the thin film transistor for video-signal writing and sample hold capacity were unified, as shown 
in drawing 3. . That is, the thin film transistor part consists of the semi-conductor barrier layer 3 1 which 
consists of polycrystalline silicon, the source electrode 32 of the both sides, the drain electrode 33, gate 
dielectric film 34, the gate electrode 35, a layer insulation membrane layer 44, a display signal line 2 
(gate line), and a signal line 7 (source line). Moreover, a part for a sample hold part by volume consists 
of MIM mold capacity of the bottom electrode 41, an insulator layer 43, and the upper electrode 42. 
[0004] And the bottom electrode 41 for a sample hold part by volume is the same material as the drain 
electrode 35 of a thin film transistor part, an insulator layer 43 is the same material as the layer 
insulation membrane layer 44, and the upper electrode 42 consists of capacity formed by the same 
material as the display signal line 2. 
[0005] 

[Problem(s) to be Solved by the Invention] In the MIM mold capacity of the sample hold circuit of drive 
circuit one apparatus as shown in above-mentioned drawing 3 , thickness fixed as a layer insulation 
membrane layer 44 of a thin film transistor is required. Therefore, in the insulator layer 43 of the MIM 
mold capacity of the same thickness as this, since thickness is too thick, in order to form hold capacity, a 
large area is needed. This not only brings trouble to the miniaturization of a liquid crystal display, but 
generates the problem which the fall of the yield by the defect of a pinhole etc. tends to produce. 
[0006] As an improvement to this problem, as shown in JP,62- 178296, A, the proposal which measures 
the area fall and the improvement in the yield for a part by volume is made by making hold capacity into 
the metal-oxide-film-semi-conductor layer (MOS) mold capacity of the same structure as a thin film 
transistor. 

[0007] However, in the case of this MOS mold capacity, one of the electrodes of MOS mold capacity 
becomes a semi-conductor layer, but this layer has large sheet resistance with a natural thing. That is, 
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parasitism resistance is strong, since it is the configuration that moreover series connection is carried out 
to capacity, frequency characteristics are bad, an impedance will become high in a high-frequency field, 
and it will become inadequate charging [ of the electrical potential difference to a part by volume ]. For 
this reason, although a predetermined electrical potential difference is built in actuation while the thin 
film transistor for writing of a video signal turns on, before capacity charges enough, it becomes off, and 
there is a problem which can achieve the function of hold capacity of holding a desired electrical 
potential difference. 

[0008] This invention was made in view of the above problem, and it is small and it aims at the thing 
which secured the formation of small area and frequency characteristics of hold capacity and for which 
the liquid crystal display of drive circuit one apparatus of high performance is offered. 
[0009] 

[Means for Solving the Problem] The thin film transistor for switching by which this invention was 
prepared on the substrate at the intersection of the gate line of a large number arranged regularly, a 
source line, and said gate line and source line, In the liquid crystal display equipped with the signal-line 
scan drive circuit for carrying out the sequential drive of said thin film transistor, and the gate linear- 
scanning drive circuit at least The thin film transistor for video-signal writing which the above- 
mentioned signal-line drive circuit equipped with a source electrode, the drain electrode, the semi- 
conductor barrier layer, the gate insulating layer, and the gate electrode at least, It has at least the sample 
hold circuit which consists of the MIM mold capacity which consists of a bottom electrode-insulator 
layer - top electrode. The bottom electrode of said MIM mold capacity becomes the semi-conductor 
barrier layer material of said thin film transistor from the metalization layer which doped the impurity. 
The insulator layer of said MIM mold capacity consists of gate insulating-layer material of said thin film 
transistor. The upper electrode of said MIM mold capacity is a liquid crystal display which consists of 
gate electrode material of said thin film transistor. Moreover, the thin film transistor for video-signal 
writing which the above-mentioned signal-line drive circuit equipped with a source electrode, the drain 
electrode, the semi-conductor barrier layer, the gate insulating layer, and the gate electrode at least, The 
process which is equipped with the sample hold circuit which consists of the MIM mold capacity which 
consists of a bottom electrode-insulator layer - top electrode at least, and carries out membrane 
formation formation of the bottom electrode of the semi-conductor barrier layer of said thin film 
transistor, and said MIM mold capacity at coincidence, The process which carries out membrane 
formation formation of the gate insulating layer of said thin film transistor, and the insulator layer of 
said MIM mold capacity at coincidence, It is the manufacture approach of the liquid crystal display 
equipped with the process which carries out membrane formation formation of the gate electrode of said 
thin film transistor, and the upper electrode of said MIM mold capacity at coincidence, and the process 
which dopes an impurity in the source and the drain section of said thin film transistor, and forms the 
source and a drain electrode in them at least. 
[0010] 

[Function] According to this invention, since the sheet resistance of the bottom electrode of MIM mold 
capacity can be lowered, parasitism resistance can be small and a hold capacity mass in small area is not 
only securable, but it can raise frequency characteristics. 

[001 1] What is necessary is here, just to make an insulator layer as thin as possible, in order to consider 
as a big capacity in small area, since the magnitude of capacity is proportional to the area of an insulator 
layer and it is in inverse proportion to thickness. It is required for there to be no pinhole etc., of course. 
Although it is thought that it is good to serve as the gate-dielectric-film material of the thin film 
transistor of a switching element with the insulator layer of hold capacity in the case of the active matrix 
liquid crystal indicating equipment of drive circuit one apparatus, there are the following problems by 
this approach and utilization is difficult. 

[0012] That is, when making coincidence form the insulator layer of hold capacity and forming hold 
capacity at the time of membrane formation of the gate dielectric film of a thin film transistor, the MOS 
capacity which used the semi-conductor layer of a thin film transistor as the bottom electrode of hold 
capacity will be formed. Although the sheet resistance of this semi-conductor layer can be changed with 
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the high impurity concentration at the time of film formation and thickness, applied voltage, etc., when 
using as a barrier layer of a thin film transistor, sheet resistance becomes more than several lOkomega. 
On the other hand, as a hold capacity, several MHz or more is required as about several pF and 
frequency characteristics. Therefore, it is substantially impossible to satisfy the requirement as a hold 
capacity to coincidence, satisfying the requirement as a barrier layer of a thin film transistor. 
[0013] However, a semi-conductor layer can lower the resistance with the high impurity concentration at 
the time of membrane formation. An impurity is doped to thin film silicon at drawing 4 , and it is 700, 
respectively. The relation between the high impurity concentration at the time of being activated by 
whenever and resistivity is shown. The thickness of a semi-conductor layer is 0.1. Although it is mum 
grade, as sheet resistance, it is changing from hundreds of M omega to dozens of M omega so that 
clearly from drawing^ . Although based also on the rate of activation, when the thickness same in this 
way also changes high impurity concentration, sheet resistance can be changed a lot. 
[0014] Therefore, at the time of semi-conductor barrier layer membrane formation of a thin film 
transistor, the bottom electrode preparation layer of hold capacity is formed to coincidence, an impurity 
is driven into a bottom [ this ] electrode preparation layer, sheet resistance is lowered enough, and it 
considers as a bottom electrode at it. And if the insulator layer of hold capacity is formed on a bottom 
[ this ] electrode at coincidence at the time of gate-dielectric-film membrane formation of a thin film 
transistor, large capacity and a small hold capacity of parasitism resistance can be formed in small area. 
[0015] In addition, since an oxidation rate changes somewhat with concentration when oxidizing the 
gate dielectric film of a thin film transistor by the oxidizing [ thermally ] method and forming it, it needs 
to be cautious of setups enough. However, when forming at low-temperature processes, such as a CVD 
method, the need does not exist. 

[0016] Moreover, when sheet resistance of the bottom electrode of hold capacity cannot be lowered 
enough, it is necessary to lower parasitism resistance further. That is, it is also effective to form the area 
of the bottom electrode of hold capacity more greatly than the area of an upper electrode, for example. 
Since an impurity is driven into a part with a larger area than the upper electrode of a bottom electrode, 
i.e., the exposed part of a bottom electrode, like the source of a thin film transistor, and a drain electrode 
by doing in this way, the sheet resistance of this part will fall and parasitism resistance of the whole hold 
capacity will also fall. 

[0017] Furthermore, it is very effective to divide hold capacity and to connect with juxtaposition, when 
raising the manufacture yield. A predetermined area is required for a hold part by volume, it is difficult 
to form an insulator layer without a pinhole, and it is not avoided that the manufacture yield falls [ the 
part ]. Therefore, when hold capacity is divided, it connects with juxtaposition and the defect by the 
pinhole of an insulator layer occurs, the fall of the manufacture yield can be prevented by separating a 
part for this defect's hold part by volume. 
[0018] 

[Example] Drawing 1 is used for below and the example of this invention is explained to it at a detail. 
Drawing 1 (A) shows the outline configuration containing the thin film transistor as the signal-line scan 
drive circuit and switching element of an active matrix liquid crystal indicating equipment, and drawing 
1 (B) shows the outline configuration of the thin film transistor for video-signal writing of a signal-line 
scan drive circuit, and MIM mold sample hold capacity, respectively. 

[0019] In drawing 1 (A), the display signal line 2 is connected to the drain electrode of the thin film 
transistor 3 for video-signal writing, and a status signal is transmitted. The output terminal of a scanning 
circuit 1 is incorporated to the signal line 7 which was connected to the gate electrode of the thin film 
transistor 3 for video-signal writing, only a fixed period made turn on a thin film transistor 3, sampled 
the status signal, and was connected to the source electrode of a thin film transistor 3 by the output pulse 
from a scanning circuit 1 . The hold capacity 4 is connected to the source electrode of a thin film 
transistor 3 at a signal line 7 and juxtaposition. Fixed potential is supplied to the hold capacity 4 from 
the constant potential line 5. 

[0020] Moreover, a signal line 7 is connected to the source electrode of the thin film transistor 8 of the 
humor eel 9, the gate electrode of a thin film transistor 8 is connected to the gate line of each pixel, and 
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the writing of the signal to the liquid crystal cell of each pixel is performed. 8 is the capacity of each 
liquid crystal cell. 

[0021] Drawin g 1 (B) shows the outline configuration of the part by which the thin film transistor 3 for 
video-signal writing and the hold capacity 4 of drawing 1 (A) were formed in one apparatus. In drawing 
1 (B), MIM mold sample hold capacity is constituted from an upper electrode 42 which consists of the 
bottom electrode 41 which doped and formed P into low resistance, an insulator layer 43 which consists 
of Si02 which formed membranes with the CVD method, and a polycrystal Si thin film which doped P 
as an impurity by the semi-conductor layer which consists of a thin film of Si. 

[0022] Membrane formation formation of the bottom electrode 41 of this hold capacity is carried out at 
the semi-conductor barrier layer 31 and coincidence of the thin film transistor for switching of a sample 
hold circuit. Moreover, the end section of the bottom electrode 41 of hold capacity is connected with the 
end section of the source electrode of a thin film transistor. Furthermore, membrane formation formation 
of the insulator layer 43 of hold capacity is carried out at the gate dielectric film 34 and coincidence of a 
thin film transistor, and membrane formation formation of the upper electrode 42 of hold capacity is 
carried out at the gate electrode 35 and coincidence of a thin film transistor. 

[0023] Electrode wiring of formation and the display signal line 2 of the contact hole of the source 33 of 
a thin film transistor and the impurity impregnation to the drain 32 section, membrane formation 
formation of an interlayer insulation film 44, a source electrode, and a drain electrode, and a signal line 
7 is formed by the usual approach after formation of the upper electrode 42 of hold capacity. 
[0024] Here, if the bottom electrode 41 of hold capacity has too few amounts of dopes of P, the same 
problem as MOS mold capacity will produce it. Therefore, although based also on the rate of activation 
of an impurity, it is 5xl017-/cm3. The above is required and it is 5xl018-/cm3 desirably. It is good in it 
being above. 

[0025] Moreover, compared with the upper electrode 42, that area is greatly formed for the bottom 
[ this ] electrode 41. That is, about 2 micrometers of perimeters of the bottom electrode 41 are formed at 
a time more greatly than the upper electrode 42. Therefore, it is doped by coincidence at the process by 
which the source 33 of a thin film transistor and the drain 32 section are doped, and the part which that 
[ this / about 2-micrometer ] disturbed is crosshatching partial 41a of drawing 1 (B). Low resistance is 
further formed rather than the central part of the bottom electrode 41 . By considering as such a 
configuration, parasitism resistance of the bottom electrode 41 of hold capacity can be lowered further, 
and frequency characteristics also improve that much. 

[0026] Although it formed membranes with the CVD method in the above-mentioned example, when 
forming membranes by thermal oxidation film formation of a semi-conductor layer, the following 
cautions are required for formation of the gate dielectric film 34 of a thin film transistor, and the 
insulator layer 43 of hold capacity. That is, since the part which forms hold capacity is pouring in 
impurities, such as P, it is necessary to notice it about the thermal oxidation rate as compared with the 
barrier layer part of a thin film transistor. Namely, the amount of dopes at the time of doping and 
oxidizing P thermally, as shown in drawin g 5 , and the property of an oxidation rate to Ixl020-/cm3 
When the above doping is performed, it turns out that a thermal oxidation rate becomes very large. 
[0027] Therefore, when forming the insulator layer 43 of hold capacity by the oxidizing [ thermally ] 
method, corresponding to high impurity concentration, a thermal oxidation rate needs to select 
appropriately the sheet resistance and capacity value of an insulator layer which doped the impurity with 
careful attention to changing a lot and the capacity value changing. 

[0028] The configuration which forms the area of the bottom electrode 41 like the above-mentioned 
example more greatly than the area of the upper electrode 42, and makes small sheet resistance of the 
**** broth part about examination of the sheet resistance and capacity value of the above insulator 
layers is effective, and a configuration as shown in drawing 2 is also effective. That is, thickness of the 
bottom electrode 41 of hold capacity can be made thicker than the thickness of the barrier layer 31 of a 
thin film transistor, and the sheet resistance of the bottom electrode 41 of hold capacity can also be 
reduced. In addition, in drawing 2 , the same number shows the same component as drawing 1 (B). 
Although such a formation approach can choose various approaches, only the part of the bottom 
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electrode of hold capacity can be made two-layer, or it can be formed by two kinds of masks, and 
etching, for example. 

[0029] Furthermore, it arranges two or more such hold capacity, and (it not illustrating) and the 
manufacture yield not only improve by connecting with juxtaposition, but it can enlarge capacity value, 
without making parasitism resistance increase. Therefore, hold capacity can be enlarged, without 
reducing frequency characteristics and the manufacture yield. 
[0030] 

[Effect of the Invention] According to this invention, as mentioned above as a hold capacity of the 
signal-line drive circuit of drive circuit one apparatus of an active matrix liquid crystal display A bottom 
electrode is used as the layer which doped and metalized the same impurity as the semi-conductor 
barrier layer of a thin film transistor. When an insulator layer considers as the same insulator layer as the 
gate dielectric film of a thin film transistor and an upper electrode constitutes the MIM mold capacity 
used as the same layer as the gate electrode of a thin film transistor Since parasitism resistance can be 
lowered while thin-film-izing the insulator layer of hold capacity, the formation of small area of hold 
capacity and improvement in frequency characteristics can be obtained. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[PjawingJL] 











[Drawing 2] 




[Drawing 4] 
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[Translation done.] 
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